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MAP OF THE ARABIAN SEA SHOWING OMAN

Total area – 309,500 km2, Population - 4.5M
Coastline – ~2000km2, Gateway to the Persian Gulf
Economy – Oil, agriculture, fish, tourism and coastal industries

ARABIAN SEA 



Sea surface temperature anomaly fields for the month of February
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THE ARABIAN SEA AND ITS  REVERSING MONSOONS



Schematic showing the reversal in wind direction during the southwest 
monsoon (Jun-Sept), superimposed on satellite derived chlorophyll fields
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Schematic showing snow cover extent and wind direction superimposed 
on an ocean color chlorophyll image for the northeast monsoon season 

(Nov-Feb). 
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NCEP Meridional wind trends for the June-July-August from 1970 to 
2010



LESS  
PHYTO

COLDER 
LANDMASS

SEA

MORE SNOW

WEAKER SW MONSOON WINDS

WEAKER  
UPWELLING

WEAKER LAND SEA PRESSURE GRADIENT

HIGHER ALBEDO

SEA

LESS SNOW

STRONGER SW MONSOON WINDS

STRONGER LAND SEA PRESSURE GRADIENT

WARMER 
LANDMASS

LOWER ALBEDO

Schematic showing the Summer Monsoon response of the Arabian 
Sea to snow cover over the Himalayan-Tibetan Plateau



India Tibetan Snow Cover Extent



Interannual changes in chlorophyll in the core of 
upwelling region along coast of Somalia linked to 

the intensification of SW monsoonal winds
Goes et al. Science, 2005
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Coupled Model Intercomparison Project (CMIP5)-mean 21st

Century trends in Annual Mean Meridional Wind in the 
Indo-Pacific Region



Chlorophyll fields during the peak southwest monsoon seasons of 
1997, 2001 and 2006 showing continued increase in phytoplankton 

biomass due to intensification of winds and coastal upwelling
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SCHEMATIC SHOWING THE IMPACTS OF 
INCREASING PRODUCTIVITY ON THE ARABIAN SEA
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Annual trends of  Mixed Layer Depth (NCEP-GODAS) indicating 
weakening of winter convective mixing in the northern Arabian Sea 

during the NE monsoon 
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1000µm

Noctiluca of the Arabian Sea is an unusual organism. It is a MIXOTROPH –
it uses its endosymbionts to photosynthesize and also feeds on other 

phytoplankton             Gomes et al., Nature Comm. 2014
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NASA’s MODIS-Aqua monthly composite images of Chl a in the Arabian 
Sea showing the spatial expanse of Noctiluca blooms 



Noctiluca bloom of 2017

Feb 2017
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WEST COAST OF INDIA
FEB 2017

JUNE 2017

FEB 2017



WEST COAST OF INDIA – OCT 2017



To develop in collaboration with Omani scientists an information 
system to aid management of Oman’s Coastal Resources

MAJOR GOALS OF NASA-DISCO PROJECT 

Specifically, these products will aid in:

• Mapping sea state conditions around the coast of Oman
•Eddies for establishing line for discharge of ballast water
•Early warnings  of hypoxic waters and locations prone to fish kills 
•Early warning for algal blooms and their dispersal along the coast 
•Tools for long-term coastal resources and fisheries management 
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WORKSHOP, 
MUSCAT-OMAN  - DEC 

2017



MODIS-Aqua image of 22nd Dec 2017 showing early genesis 
of Noctiluca bloom in the Sea of Oman



Landsat–8 image of 22nd Dec 2017 showing early genesis 
of Noctiluca bloom in the Sea of Oman



Ocean scientists work to forecast huge plankton blooms in Arabian Sea 
Nature, 26th March 2018 – Jeff Tollefson

MODIS-Aqua 14th 2018, NASA, OBPG



Desalination plant - Sohar

Fish-farm- QaryatFishermen- Qaryat

Refinery- Sohar



Sohar Ship Repair PortSohar Divers

Royal Oman Navy Royal Oman Navy





Outputs of NCOM-COSiNE model



NCOM-COSiNE MODEL ARGO-FLOAT

Comparison of NCOM-COSiNE outputs with ARGO Float data off the 
coast of Oman





Remote Sensing 
Data

Fisheries 
Surveys

EASy Desktop 
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support of  UN SDG 14
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Nitrate and oxygen concentrations from NCOM-
COSiNE model

Nitrate Oxygen



NCOM/COSINE simulated sea surface oxygen (mmoles/m3)



SpatialAnalysisDISCO: Spatial Analysis plugin used for the Oman 
DISCO project. Image shows NCOM-COSINE model output for ocean 
currents overlaid on sea surface height, along with a profile plot of SSH 
along the red line transect.
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